Abstract: Reeves's Pheasant (Syrmaticus reevesii) is a threatened pheasant species endemic to China. The habitat use of territorial male birds was surveyed by the help of live decoys in a core area of Dongzhai National Nature Reserve. The breeding habitat selection of this pheasant was examined at two scales (115 m and 250 m scale, i.e. 4.15 hm 2 and 19.63 hm 2 , respectively), including the characteristics at distance scale. Investigation was based on line transect, RS and GIS in Dongzhai National Natural Reserve from 2001 to 2003. Moreover, a range of habitat variables were compared between used and control points at each scale, and stepwise logistic regression was applied to select the key scale and the key habitat factors in relation to breeding habitat selection of this bird. Our results stated that the territorial males at Baiyun occurred mostly in mixed forests, followed by fir forests, pine forests, shrubs, and broadleaf forests. The area of conifer forests was the key factor influencing habitat selection of this bird in breeding period at the scales of 115 m and 250 m, and the proximity of farmland was important for habitat selection in breeding seasons. Furthermore, Reeves's Pheasants attached great importance to the scale of 115 m. When considering a range of habitat variables at all scales within a multivariate regression, the leading factors having effect on habitat selection in the breeding period were areas of conifer forests at 115 m scale and the distance to farmland. In addition, these above results suggested that strengthening the management of suitable habitat, and optimizing the habitat configuration are important in promoting conservation of this bird. However, it also highlighted the importance of initiating future researches on the conifer forests and their impact on the population of Reeves's Pheasants, which would be beneficial to promote the habitat conservation of this pheasant more effectively. 
The status of pheasant in breeding period played a key role in its life history (Johnsgard, 1999) , and the habitat selection in this period had a great effect on the survival rate and reproductivity (Cody, 1985; Badyaev et al, 1996) . Some researches (Hill & Robertson, 1988; Smith et al, 1999; Graves, 2002) also suggested that the information on bird habitat requirements in breeding seasons was important for conservation. Therefore, researches on home range and habitat requirements have been an important part in pheasant research (Cody, 1985；Johnsgard, 1999；Graves, 2002 ).
Reeves's Pheasant (Syrmaticus reevesii) is a threatened species endemic to China (Cheng, 1978; 1987) . This species was widespread and common in central China historically (Cheng, 1978) , but populations have been extirpated because of illegal hunting, habitat loss and fragmentation (Xu et al, 1991; Wu et al, 1994; MacKinnon et al, 1996; Zheng & Wang, 1998) . Therefor, it is currently listed as a national second-grade wildlife species of China (Zheng & Wang, 1998) and as a vulnerable species in the world (IUCN, 2009) . Some qualitative researches on the habitat of this pheasant had been carried out in the past (see Wu, 1979; Fang & Ding, 1997) , and some quantitative studies appeared recently (see Sun et al, 2001 Sun et al, , 2002 Xu et al, 2002 Xu et al, , 2005 Xu et al, , 2006 , including research on incubation behavior (Zhang et al, 2004) , home range, and habitat selection (see Sun et al, 2003; Xu et al, 2007 Xu et al, , 2009 .
However, very little is known about the habitat selection of Reeves's Pheasant at a landscape scale in breeding seasons for the limitations of study methods, which is particularly useful to its conservation. In this study, we investigated the habitat selection of this pheasant in spring at landscape scale in Dongzhai National Nature Reserve, which may be helpful to make some conservation measures on it.
Study area
Fieldwork was carried out from 2001 to 2003 in Dongzhai National Nature Reserve (114°18′-114°30 ′E, 31°28′-32°09′N), over an area of 45 400 hm 2 located on the northern slopes of the Dabie mountain range, Henan Province, central China. The reserve is situated at the edge of the northern subtropical zone, and is warm and humid. The altitude of this reserve ranges from 100 to 500 m, with the highest peak of the reserve at 827.7 m. The topography of the reserve appears to be higher in the southern and western parts, but lower in the northern and eastern parts. Mean annual temperature is about 15.1 ℃ , and mean annual precipitation about 1208.7 mm. The vegetation is characterized by the transition between the North and the South, which was described by Sun et al (2001) in detail. Baiyun is one of the core areas of this reserve, occupying an area of 400 hm 2 , with an altitude ranging from 100 to 446 m.
Methods
2.1 Data collection 2.1.1 Description of habitats Digital habitat maps in Dongzhai National Nature Reserve were produced based on remote sensing images from Sep 1999. According to the resolving power of the images, the plant species present and their coverage, and the possible effects of the vegetation on Reeves's Pheasant obtained from literature and pre-investigation, the habitat in this reserve was classified into shrub, conifer forest, broadleaf forest, water, beach, farmland, resident, unpaved road, and paved road. A 1∶10 000 vegetation map in Baiyun, supplied by the management bureau of the nature reserve was ground-truthed by field observations and digitized to produce a digital map of the study site. The habitats within the main study area were classified according to plant species present and their coverage. The habitat in Baiyun was classified into broadleaf and conifer mixed forest, broadleaf forest, pine forest, farmland, Chinese fir forest, artificial plantation, and shrub, and were described in detail in Xu et al (2007) .
Due to limitation of the resolution, and different habitat classification systems between Baiyun and Dongzhai National Nature Reserve, the territorial males in Baiyun and the Reeves's Pheasants in Dongzhai National Nature Reserve were analyzed independently. 2.1.2 Habitat use of territorial males in Baiyun By the help of a decoy, the habitat use of territorial males in Baiyun in Dongzhai National Nature Reserve was studied from 2001 to 2003, with data of 2002 used for further analysis due to higher accuracy. We placed the decoy at 53 sites in the core area in 2002, and the number of the sites in each habitat type was in proportion to the area of the corresponding habitat. Moreover, we spent between 0.5-1 h in each site. The number of males close to the decoy and the habitat types were recorded. Some potentially repeated records were deleted according to radio-tracking and the home range area of males (see Sun et al, 2003) . The remaining records were confirmed by line transects in spring from 2001 to 2003. 2.1.3 Used sites of Reeves's Pheasants in breeding seasons in Dongzhai National Nature Reserve Line transects were used to survey the distribution of Reeves's Pheasant in this reserve before 10:00 am and after 15:00 pm. According to the former investigation, Reeves's Pheasant concentrated in the core area of this reserve, and Ring-necked Pheasant mainly appeared in the experiment area and the village surroundings. Therefore, the used sites of Reeves's Pheasant in the breeding period were investigated in the core area of this reserve, and were determined by the feather, feces, and bathing hole. If an individual was found, the used sites could be determined when it was evident that the observers did not disturb it. The used sites were marked by GPS. 2.1.4 Habitat characteristics According to the used sites of Reeves's Pheasants during the breeding period, a Minimum Convex Polygon (MCP) was obtained. A buffer of 100 m was established based on the MCP due to some used sites were located on the borderline. The MCP and the buffer composed of the control area. We generated 74 random sites in the control area, and 9 sites were omitted as they were situated in the resident and water area. The used sites, the control sites, and the habitat maps were overlaid. These sites were used as the centres, and then buffers with 115 m and 250 m were produced with a radius of 115 m or 250 m, similar to the home range and core area, respectively. The landscape variables were measured as follows: at 115 m scale, including area of shrubs, area of conifer forests, and area of broadleaf forests; at 250 m scale, variables similar to those at 115 m scale. In addition, distances to water, beach, farmland, resident, unpaved road, and paved road were also measured. 。 Independent samples t tests were used to compare variables of the used sites with those of the control sites if the data were normal, whereas Mann-Whitney U tests were used when the data were not normal. A probability of 0.05 or less was accepted as significant, and the variables remained for further analysis.
For each scale, we used forward elimination stepwise logistic regression (SLR) (Hosmer & Lemeshow, 1999 ) to obtain sets of predictors of habitat use by Reeves's Pheasants, and the first-order interactions were also included in the analysis (McGrath et al, 2003) . Univariate analysis of the remaining variables and their first-order interactions were performed first. Any variable or first-order interaction whose univariate test has a p-value less than 0.25 should be considered as a candidate for further analysis (Hosmer & Lemeshow, 1999) . We then used Spearman's correlation matrix in order to eliminate statistically redundant variables with r ＞0.70, but kept all those of bigger deviances, or that were biologically important for Reeves's Pheasant (McGrath et al, 2003) . The remaining variables and the first-order interactions were used as the independent variables for the multivariate analysis. Moreover, the distance variables were treated with similar strategies.
According to the regression results, we calculated the AIC and AIC C (Burnham & Anderson, 1998) . The lower the value of AIC or AIC C , the more important the factor to the habitat selection of this pheasant (Burnham & Anderson, 1998; Boyce et al, 2002) . AIC or AIC C belongs to the Akaike Information Standard, and now they are used commonly to assess the fit of the model (Burnham and Anderson, 1998; Boyce et al, 2002) .
AIC C was used if n/K＜40 (Burnham and Anderson, 1998) , and
Where K = the number of the variables in the regression+2, and n = sample size.
ΔAIC or ΔAIC c was used to selected the best suitable regression result from all results, and it could be calculated by the AIC or AIC C of any result subtracted by the minimum one (Burnham & Anderson, 2002) .
In all statistical tests, a probability of 0.05 or less was accepted as significant. Unless specifically mentioned, means are given as mean±SE. All statistical procedures were carried out using the software SPSS 10.0 for Windows. Territorial males occurred mostly in broadleaf and conifer mixed forests, and followed by fir forest, pine forest, shrub, and broadleaf forest (Tab. 1). There were no significant differences for the territorial males used the habitat types (χ 2 ＝7.002, df＝5, P＝0.221). However, territorial males used pine forest and shrub a little higher than their available (Fig. 1) .
Results
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Breeding habitat selection of Reeves's Pheasant
The line transects added up to 27 900 m, averaged (845.46±46.37) m (n＝33). Totally 44 used sites were recorded in the field. For distance, Reeves's Pheasant preferred sites far away from water, farmland, resident, and unpaved road (Tab. 2).
By SLR, occurrence of Reeves's Pheasant, at each scale, was associated significantly with conifer forests coverage at 115 m and 250 m scale, and it was also influenced significantly with distance to farmland (Tab. 3).
According to the value of ΔAIC c obtained at each scale, the variables at 115 m scale was the most important among these scales (Tab. 3). Multivariate analysis suggested that occurrence of Reeves's Pheasant was influenced significantly by conifer forest coverage at 115 m scale and the distance to farmland.
Discussion
Some researches have suggested habitat selection of wild animals was scale-dependent (Orians & Wittenberger, 1990; Kotliar & Wiens, 1991) , and knowledge on habitat selection at only one scale might be biased to reality (Kotliar & Wiens, 1991) . Recently, it was shown that studying habitat at multi-scale was an effective method to understand the actual habitat requirements of wildlife (McGrath et al, 2003; Xu et al, 2006) . According to our study on habitat use of Reeves's Pheasant in Dongzhai National Nature Reserve and its core area, i.e. Baiyun, it also demonstrated that Reeves's Pheasant's habitat selection in breeding period was scale-dependent. The conifer coverage was analyzed in detail, and Reeves's Pheasant occurred mostly in a proportion ranging from 20% to 80% at 115 m scale, and ranging from 40% to 60% at a 250 m scale (Fig. 2) .
Tab. 2 Comparisons of habitat variables between the used points and the control points for Reeves's Pheasants in breeding period
Territorial male Reeves's Pheasant occurred mostly in broadleaf and conifer mixed forests, broadleaf forests, fir forests, and pine forests in Baiyun in Dongzhai National Nature Reserve, similar to what was shown in previous reports (Wu et al, 1991; Fang & Ding, 1997; Xu et al 2007) . Compared to Xu et al (2007) , however, there existed a small difference. Xu et al (2007) reported that this species preferred shrubby area. This difference should be contributed to the different methods used in these two studies, as Xu et al (2007) used radio telemetry to track the wild individuals in the field, which could reduce human disturbance, while this study had to build a blindage, which might be significant in a shrubby area. However, as an adaptive management approach (Salafsky et al, 2002) , these results on territorial males should be useful in Reeves's Pheasant conservation, despite some limitations of methods.
Although Fang & Ding (1997) suggested that Reeves's Pheasant varied in habitat selection across seasons, our results showed that habitat selection of Reeves's Pheasant in breeding period did not differ significantly compared to that in winter (Xu et al, 2006) in the whole Dongzhai National Nature Reserve, which was similar to the seasonal habitat use of this species stated in Wu (1979) , Hu & Wang (1981) , and Xu et al (2007) . For example, Reeves's Pheasant occurrence was negative with the distance to water, farmland, resident, and unpaved road, and it was influenced significantly by the distance to farmland, which was also reported in winter (Xu et al, 2006 ) and the males radio-tracked (Xu et al, 2005 (Xu et al, , 2007 . The higher site fidelity of this pheasant (Xu et al, 2009 ) should be responsible for such a habitat use pattern. In addition, this pattern should be helpful to take some measures to conserve this species in this reserve. Fig. 2 The relationship between the number of Reeve's Pheasants and the area percentage of conifer forests McGrath et al (2003) stated that the nest site selection of Eurasian Sparrow Hawk (Accipiter nisus) was influenced by landform at 1 hm 2 scale, but it was influenced mostly by the features at 30 hm 2 scale among the six scales larger than 10 hm 2 . Our results also suggested that 115 m scale was the most important factor for habitat selection of Reeves' pheasant in breeding seasons and the scale should be the key scale to explore the habitat requirements of the pheasant, and to help conserve the pheasant more accurate and effective (Frost et al, 2001 ).
Because of the limitations of the habitat maps available, the classification of conifer forest was different between these two scales and one is the conifer forest and the other included the pine forest and fir forest. A common tendency, however, was discovered in the two scales, i.e. the conifer forest was preferred by this pheasant, and it might be of importance to this species. Fang & Ding (1997) also concluded this result. As a result of forestry production, parts of the natural habitat in this region have been replaced by conifer forest (Xu et al, 2007) , and it could have a significant effect on the population demographics, behavior, habitat selection, action model, reproduction, and abundance (Humes et al, 1999; Grialou et al, 2000) .
To conclude, our results suggested that vegetation features and landscape structure were important habitat factors influencing breeding habitat selection of Reeves's Pheasant. However, the conifer forest and farmland are the most important impact factors for the habitat selection of the pheasant in breeding seasons. Therefore, some measures were recommended to conserve this pheasant, including strengthening the conservation of existing suitable habitat, controlling the development of farmland, and optimizing landscape configuration. Moreover, it also highlighted the importance of initiating research on the conifer forests, habitat structure, and their impact on the population of Reeves's Pheasants at landscape scale, which would be beneficial in promoting habitat conservation of this pheasant more effectively.
